A 49-year-old woman with a history of hypertension and insulin-dependent diabetes mellitus presented to an outside medical institution with the chief complaint of retrosternal chest pressure. The chest pain occurred at rest, radiated to both arms, was associated with shortness of breath, and was relieved with sublingual nitroglycerin. The 
was normal. Her extraocular movements were intact, with pupils round, equal, and reactive to light. Examination of the eyes revealed sharp discs bilaterally and no hemorrhages, exudates, or arteriovenous nicking. Electrocardiogram The ECG (Fig 1) showed a sinus tachycardia with low-voltage QRS and q waves in leads II, III, aVF, and V3 through V6 with generalized nonspecific ST-T-wave changes.
Chest Radiograph
The chest radiograph showed mild cardiomegaly, pulmonary venous redistribution, no evidence of pulmonary edema or parenchymal lung disease, and a left pleural effusion.
Hospital Course
The patient was initially treated with intravenous furosemide and nitrates, with improvement of symptoms of heart failure. On day 2 of hospitalization, the patient was found to be hypotensive, with tachypnea and tachycardia. The respiratory rate was 26 breaths per minute. The heart rate was 130 beats per minute, and the blood pressure was 90/60 mm Hg. There was no pulsus paradoxus. The jugular veins were distended to the angle of the mandible with the patient sitting upright. The heart sounds revealed a normal S, and S2; an S3 was also noted. Pulmonary examination showed dullness to percussion and reduced breath sounds over the left chest posteriorly. A diagnostic procedure was performed.
Case Discussion (Dr Francis Thandroyen)
The critical findings in this patient were the onset of marked peripheral edema, jugular venous distension, absence of pulmonary edema, and maintenance of normal arterial pressure within 6 weeks of surgery. Perioperative myocardial infarction has been reported to occur in approximately 5% to 6% of patients undergoing elective coronary artery bypass graft surgery.1'2 Saphenous vein occlusion occurs in 8% to 12% of patients before discharge from hospital and in 12% to 20% of patients within 1 year of coronary artery bypass graft surgery.2,3 Technical problems relating to the graft (excessive tension or kinking of the vein graft, anastomoses of the vein graft to a small distal coronary artery), coronary embolism, coronary vasospasm, or thrombus formation of the graft or native coronary artery may each predispose to the development of myocardial infarction.
The history, ECG, and cardiac enzyme analysis revealed no new evidence of myocardial infarction. Specifically, the perioperative course was uncomplicated by the acute onset of chest pain, and the chest pain manifest 6 weeks after cardiac surgery was atypical for myocardial infarction. The ECG before coronary artery bypass graft surgery showed q waves over the inferior and anterolateral distribution. Serial ECGs showed no new evidence of q-wave development of myocardial infarction or of evolutionary ST-T-wave changes of ischemia or injury. Serial cardiac enzymes were not elevated. Before coronary artery bypass graft surgery, there was moderate impairment in ventricular function. Acute The patient was obese, had depressed left ventricular function and a thrombus in the apex of the left ventricle, and had recently undergone saphenous vein removal and cardiac surgery. These features increase the likelihood for thromboembolic disease. A massive pulmonary embolus predisposes to systemic hypotension, acute pulmonary hypertension, right ventricular dilatation, acute right heart failure, and hypoxemia.4 A common presenting symptom is dyspnea. Rarely, myocardial ischemia may manifest because of either decreased arterial pressure in the setting of coronary artery disease or reduced transmural myocardial perfusion pressure secondary to lowered aortic diastolic pressure and increased right atrial pressure. In this patient, however, the clinical findings did not suggest a massive pulmonary embolus. Specifically, the clinical presentation occurred gradually over 4 weeks, and dyspnea was not the presenting complaint. Furthermore, the dull retrosternal chest pain was more in keeping with a pericardial origin; the marked extent of the peripheral edema and the jugular venous distension were disproportionate to that expected for an acute event, and the initial blood pressure was well maintained. It is important to note that on discharge from the hospital after cardiac surgery, the patient was receiving treatment with warfarin and the prothrombin time was within the therapeutic range for anticoagulation, making it less likely for thromboembolism to occur.
Could symptoms and signs, the ECG, and the chest radiograph did not differentiate patients with pulmonary embolism from those without emboli. Thus, recurrent pulmonary embolic disease predisposing to pulmonary hypertension and progressive right heart failure, although of low probability, cannot be excluded as a cause of this patient's problem. Was There Evidence of Pericardial Disease?
The presentation of progressive peripheral edema, jugular venous distension, a mildly dilated heart, absence of heart murmurs, lack of pulmonary edema, and low-voltage QRS on the ECG is in keeping with pericardial disease. ports11-13 have indicated that pericardial hematoma producing localized cardiac compression of right atrium or right ventricle may not manifest with the classic clinical or hemodynamic findings of cardiac tamponade (pulsus paradoxus, rapid systolic X descent of the jugular venous waveform, presence of respiratory variation of the right atrial pressure trace, or equalization of right atrial, pulmonary artery diastolic, or pulmonary capillary wedge pressures). Rather, the clinical and hemodynamic findings detected in patients with localized cardiac compression may be those of constrictive pericarditis (absent pulsus paradoxus, rapid diastolic Y descent of the jugular venous waveform, loss of respiratory variation in right atrial pressure trace, and the "dip and plateau" diastolic ventricular pressure trace). In a recent study,14 in only two of seven patients were the classic clinical and hemodynamic features of cardiac tamponade detected postoperatively, even though cardiac compression was present.
Constrictive pericarditis or a loculated pericardial effusion or hematoma may each have predisposed to right heart failure in this patient. waveform; a lack of respiratory variation was also present (Fig 2) . The pulmonary capillary wedge pressure showed a and v waves of 16 and 14 mm Hg, respectively; the mean pressure was 14 mm Hg. Respiratory variation was present in the tracing (Fig 3) . The right ventricular pressure trace showed an elevated pressure of 78/18 mm Hg within the body of the right ventricle (Fig 4) . As the catheter was advanced to the region of the right ventricular outflow tract, a pressure of 37/15 mm Hg (Fig  5) was obtained. The pulmonary artery pressure was 23/18 mm Hg. Thus, systolic gradients were detected within the body of the right ventricle and also at the outflow tract. The cardiac output was 2.64 L/min, and the cardiac index was 1.45 L. min1 * m2.
Intraoperative Transesophageal Echocardiogram
An intraoperative transesophageal echocardiogram illustrated a markedly dilated right atrium with the atrial septum bulging toward the left, findings indicative of right atrial hypertension (Fig 6) . Anteriorly, a large echolucent mass compressed the body (Fig 6) and outflow tract (Fig 7) of the right ventricle, markedly reducing the cavitary size of the ventricle and producing a slitlike right ventricular outflow tract (Fig 7) . Doppler color flow analysis illustrated markedly turbulent flow in the right ventricular outflow tract, indicative of obstruction (Fig 7) . The (Fig 8) . On removal of the hematoma, the saphenous vein graft to the left anterior descending coronary artery was found to be actively bleeding. This was controlled with a single monofilament suture. The orifice in the saphenous vein graft was created by the corner of the patch electrode of the automatic implantable cardiac defibrillator device, which was in close proximity. The contained pericardial hematoma acted as a compressive force on the vein, temporarily preventing further bleeding. Culture of the hematoma yielded Staphylococcus nonaureus species.
Final Case Discussion
In this patient, pulsus paradoxus was absent, there was absence of respiratory variation of the right atrial pressure trace, and a rapid Y descent of the right atrial pressure trace was noted. These findings are more in keeping with constrictive pericarditis than cardiac tamponade. However, the right atrial pressure was elevated and significantly higher than pulmonary capillary wedge pressure; right ventricular systolic pressure showed evidence of obstruction within the body of the ventricle, and the pulmonary capillary wedge pressure revealed respiratory variation. The above combination of findings indicates localized compression of the right ventricle. The transesophageal echocardiogram demonstrated a large echolucent mass producing marked compression of the right ventricle and the outflow tract. At surgery, a pericardial hematoma was found and decompressed; the source of the bleeding was the saphenous vein graft to the left anterior descending coronary artery. Culture of the pericardial hematoma revealed Staphylococcus nonaureus species. This infection originated from the generator site of the automatic implantable cardiac defibrillator device, since culture from this site also yielded Staphylococcus nonaureus species.
Localized pericardial hematomas may occur after cardiac surgery. They are more commonly localized to the anterior aspect of the heart and may cause compression of the right atrium and right ventricle. The physiology of such compression should be that of cardiac tamponade. However, this case, as well as recent reports, shows that localized hematoma may not produce the expected clinical and hemodynamic findings of cardiac tamponade but rather produce findings that simulate constrictive pericarditis. A hematoma produces a noncompliant localized mass in the pericardium; in contrast, a pericardial effusion is under pressure and compliant. These differences in compliance presumably account for the variation in the clinical and hemodynamic findings between tamponade and hematoma.
In this case, compression of the right ventricle produced right ventricular obstruction resulting in severe right heart failure. A localized pericardial hematoma causing localized cardiac compression, hypotension, and right heart failure after cardiac surgery may be easily detected by transesophageal echocardiography. The value of transesophageal echocardiography in the hemodynamically compromised patient after cardiac surgery is highlighted in this case.
